Personal Computers and Managerial Decision Support by Lee, R.M.






Lee, R.M. (1982) Personal Computers and Managerial Decision Support. IIASA Working Paper. WP-82-075 Copyright © 
1982 by the author(s). http://pure.iiasa.ac.at/1941/ 
Working Papers on work of the International Institute for Applied Systems Analysis receive only limited review. Views or 
opinions expressed herein do not necessarily represent those of the Institute, its National Member Organizations, or other 
organizations supporting the work. All rights reserved. Permission to make digital or hard copies of all or part of this work 
for personal or classroom use is granted without fee provided that copies are not made or distributed for profit or commercial 
advantage. All copies must bear this notice and the full citation on the first page. For other purposes, to republish, to post on 
servers or to redistribute to lists, permission must be sought by contacting repository@iiasa.ac.at 
NOT FOR QUOTATION 
WITHOUT PERMISSION 
OF THE AUTHOR 
PERSONAL COMPUTERS AND MGNAGERIAL 
D E C I S I O N  SUPFORT 
R o n a l d  M. Lee 
A u g u s t  1982 
WF-82-75 
Working Papers are interim reports on work of the 
International Institute for Applied Systems Analysis 
and have received only limited review. Views or 
opinions expressed herein do not necessarily repre- 
sent those of the Institute or of its National Member 
Organizations. 
INTERNATIONAL INSTITUTE FOR APPLIED SYSTEMS ANALYSIS 
A-2361 Laxenburg, Austria 
CONTENTS 
INTRODUCTION 
DEVELOPING DECISION SUPPORT SYSTEMS 
AN EXAMPLE: BANKING 
DATA PROCESSING VS. D E C I S I O N  SUPPORT 
T I M E  SHARING 
PERSONAL COMPUTERS 
PERSONAL COMPUTERS GND LARGE COMPANIES 
PERSONAL COMPUTERS I N  SMALL COMPANIES 
CONCLUEING REMGHKS 
FERSONGL COMPUTERS ANG MGN&GERIGL DECISION SUFPORT 
Rona ld  M. L e e  
INTRODUCTION 
F e r s o n a l  c o m p u t e r s  a r e  p r e s e n t l y  making t h e i r  e n t r y  i n t o  
E u ropean  b u s i n e s s .  Whi 1  e t h e s e  machi n e s  a re  1 o g i  ca l l  y  si m i  1 ar 
t o  b i g  c o m p u t e r s ,  t h e  a d v a n t a g e s  t h e y  o f f e r  f ~ r  a p p l i c a t i o n s  
i n  b u s i n e s s  and  pub1 i c  a d m i n i s t r a t i o n  are,  I be1  i e v e ,  q u i t e  
d i f f e r e n t .  
T h i s  a r t i c l e  o u t l i n e s  t h e  c h a r a c t e r i s t i c s  o f  t h e  t y p e s  o f  
p r o b l e m s  w h e r e  p e r s o n a l  c o m p u t e r s  are l i k e l y  t o  b e  m o s t  
u s e f u l ,  a n d  comments o n  t h e i r  somewhat d i f f e r e n t  roles i n  
l a r g e  v e r s u s  s m a l l  o r g a n i z a t i o n s .  
DATA PROCESSING V S  DECISION SUFFORT USES OF COMPUTERS 
The  t r a d i  t i a n a l  a p p l  i c a t i  o n s  o f  c a m p u t e r s  i n  
crrgani  z a t i  o n s  h a v e  b e e n  m a i  n l  y  " d a t a  p r o c e s s i n g .  " Thi  5 r e f e r s  
t o  t h e  a u t o m a t i o n  o f  c ler ical  and  b oo kk eep in g  a c t i v i t i e s  s u c h  
a s .  corrtputi ng t h e  p a y r o l l ,  sales o r d e r  p r e c e s s i n g ,  u p d a t i n g  
i n v e n t o r y  r e c o r d s ,  c u s t o m e r  b i l l i n g ,  etc. 
The  a d v a n t a g e s  p r e s e n t e d  by  t h e s e  d a t a  p r o c e s s i n g  u s e s  o f  
c o m p u t e r s  are s p e e d ,  a c c u r a c y  and  cost  s a v i n g s .  F o r  i n s t a n c e ,  
a c o m p u t e r  s y s t e m  t a  p r o c e s s  sales o r d e r s  and  s e n d  b i l l s  t o  
c u s t o m e r s  is j ~ t s t i f i e d  i f  i t  d a e s  t h i s  m o r e  q u i c k l y ,  w i t h  
f e w e r  err-ors and  a t  less cost t h a n  t h e  manual  s y s t em.  
* T r a n s l a t e d  v e r s i o n  t a  a p p e a r  i n  t h e  P o r t u g u e s e  managemenbt 
j o c l r n a l ,  NEGOCIaS. 
Dur ing  t h e  19A0s, t h e r e  w a s  much t a l k  a b o u t  s o - c a l l e d  
"Management I n f o r m a t i o n  S y s t e m s "  (MIS). The i d e a  w a s  t h a t  t h e  
a u t o m a t i o n  begun a t  t h e  l o w e r ,  o p e r a t i o n a l  l e v e l s  of t h e  
o r g a n i z a t i o n a l  h i e r a r c h y  would e x t e n d  g r a d u a l l y  upward t o  
h i g h e r  and  m o r e  s o p h i s t i c a t e d  l e v e l s  of d e c i s i o n  making.  The 
u l t i m a t e  g o a l  w a s  a " t o t a l l y  i n t e g r a t e d "  i n f  o r m a t i o n  s y s t e m  
where  a1 1 t h e  o r g a n i z a t i o n a l  p r o c e s s e s  w e r e  s y s t e m a t i z e d  and 
c o n t r o l  l e d  by  t h e  s y s t e m .  
T h i s  movement h a s  o c c u r r e d  t o  a l i m i t e d  e x t e n t .  F o r  
i n s t a n c e ,  i n v e n t o r y  r e - o r d e r i n g ,  o n c e  a j o b  r e q u i r i n g  
e x p e r i e n c e  and judgment ,  is now c o n t r o l l e d  by compu te r  i n  many 
companies .  On t h e  o t h r  hand ,  t h e  o v e r a l l  i m p a c t  o f  c o m p u t e r s  
on a c t u a l  m a n a g e r i a l  a c t i v i t y  h a s  been  r a t h e r  s m a l l .  
The r e a s o n  f o r  t h i s  is t h a t  o r g a n i z a t i o n s  e x i s t  i n  
dynamic e n v i r o n m e n t s .  Whi l e  c e r t a i n  of  t h e i r  a c t i v i t i e s  are 
r o u t i n e  and  unchang ing ,  o t h e r  a c t i v i t i e s  are c o n c e r n e d  w i t h  
a d a p t i n g  t o  c h a n g e s  i n  t h e  env i ronmen t :  r e a c t i n g  t o  
u n f o r e s e e n  d i f f i c u l t i e s ;  f i n d i n g  and  e x p l o i t i n g  new 
o p p o r t u n i t i e s .  
The j o b  of m o s t  manage r s  is i n  t h i s  l a t t e r  role. They 
d e a l  w i t h  t h e  u n f o r e s e e n  problems; .  t h e y  h a n d l e  e x c e p t i o n s ;  
t h e y  n e g o t i a t e  new t y p e s  of c o n t r a c t s ;  t h e y  make p l a n s  t o  
d i r e c t  t h e  o r g a n i z a t i o n  i n t o  new areas of  a c t i v i t y .  When a 
p a r t i c u l a r  m a n a g e r i a l  t a s k  becomes r e g u l a r  and  r o u t i n e ,  i t  is 
g i v e n  o v e r  t o  a s u b - o r d i n a t e .  Thus  t h e  j o b s  of m o s t  manage r s  
a r e  d e f i n e d  t o  b e  non - rou t ine .  I t  is n o t  s u r p r i s i n g  t h a t  
s y s t e m a t i z a t i o n  e f f o r t s  h a v e  n o t  s u c c e e d e d  h e r e .  
Non-rou t ine  means t h a t  t h e  t y p e s  o f  p r o b l e m s  e n c o u n t e r e d  
are new and u n u s u a l .  They may h a v e  c e r t a i n  s i m i l a r i t i e s  w i t h  
o t h e r  p r o b l e m s  p r e v i o u s 1  y e n c o u n t e r e d ,  b u t  t h e r e  are a 1  so 
d i f f e r e n c e s  which make a s t a n d a r d  p r o c e d u r e  i n s u f f i c i e n t .  W e  
may i m a g i n e  a d i m e n s i o n  of " s t r u c t u r e d n e s s "  of manager i  a1 
problems .  A t  o n e  e x t r e m e  are p r o b l e m s  t h a t  are c o m p l e t e l y  
u n s t r u c t u r e d .  They t  p r e s e n t  a s i t u a t i o n  t h a t  is t o t a l l y  new 
and unf a m i  1 i a r ,  and  t h e  manager must d e a l  w i t h  them i n  a way 
t h a t  is c o m p l e t e l y  i n t u i t i v e  and judgmen ta l .  
A t  t h e  o t h e r  e x t r e m e  are p r o b l e m s  t h a t  h a v e  become 
c o m p l e t e l y  s t r u c t u r e d .  W e  may assume t h a t  t h e s e  are p a s s e d  on 
t o  a s u b - o r d i n a t e  and  become c a n d i d a t e s  f a r  a u t o m a t i o n  i n  t h e  
d a t a  p r o c e s s i n g  sys t em.  
I n  t h e  m i d d l e  of t h i s  d imens ion  a r e  p r o b l e m s  t h a t  are 
" p a r t i a l l y  s t r u c t u r e d .  " T h e s e  are prob lems  t h a t  still r e q u i r e  
m a n a g e r i a l  judqment ,  b u t  h a v e  s o m e  a s p e c t s  t h a t  c a n  b e  t r e a t e d  
a n a l y t i c a l l y .  The u s e  of  c o m p u t e r s  t o  assist i n  t h e s e  k i n d s  
o i  p r o b l e m s  is t h e  f o c u s  of  " D e c i s i o n  S u p p o r t  Sys t ems"  (DSS) . 
The key  word h e r e  is " s u p p o r t . "  These  are s y s t e m s  
i n t e n d e d  t o  a i d  or ass i s t  i n  c e r t a i n  p a r t s  o f  a l a r g e r  p r o c e s s  
which sti l l  d e p e n d s  on  m a n a g e r i a l  judqment. The f o c u s  h e r e  is 
n a t  on s t a n d a r d i z a t i o n  or a t t e m p t i n g  t o  a u t o m a t e  t h e  manager '  5 
j o b  b u t  i n  p r o v i d i n g  c o n v e n i e n t ,  e a sy - to -use  t o o l s  t h a t  
i mprove the manager's decision making capability. The 
emphasis here is on effectiveness rather than efficiency. 
What is needed are capabilities that fit the manager's needs 
of the moment, and can be adapted and modified a s  these needs 
change. A DSS is successf~11 if it i s  relevant and useful in 
t h e  manager's activities, not in economizing on clerical 
costs. 
DEVELOPING DECISION SUPPORT SYSTEMS 
Deci si on Support Systems, consequently, emphasize 
usefulness rather than technical sophistication. They 
typically consist of a miscellaneous assortment of small, 
ad-hoc programs that serve a diversity of specific functions. 
These are generally written by a staff assistant, the "DSS 
builder," who works closely with the manager. 
Because the issue in a DSS is t o  provide computer 
capabi 1 i ties that are relevant t o  ongoing and changing 
managerial needs, it is more important for t h e  DSS builder t o  
have a background closer t o  that of the manager than technical 
understanding of the computer. (It i s  thus more a job for a 
business student than an engineering student.) 
The DSS develops a s  a series of i n t e r a c t i ~ n s  and 
experiments between the manager and thg DSS builder. It is a 
process of trial and error evolution rather than careful 
desi gn. During this process the manager learns more and more 
how t o  Llse the technology in his or her decision making. Same 
programs may be used only once or twice, others may be 
modified over and over a s  the manager learns t@ exploit the 
techno1 oyy. 
AN EXGMPLE: EANKING 
It is interesting that while DSS focuses on higher level 
decisions than data processing appl icatians, the technical 
requirements are in most cases much simpler. To illustrate, 
consider the computer applications in a bank. 
Banks make heavy use of data processing. These syste~ns 
~ ~ p d a t e  the thousands of deposit, withdrawal and loan payment 
transactians that the bank receives each day. These systems 
must be carefully designed t o  be efficient, reliable and 
secure. The task that t h e  system performs is well-specified 
and routine. The implementation af t h e  system requires 
sophisticated camputer equipment and expert designers and 
programmers. 
By cantrast, consider the types a+ banking problems where 
computer decision support might be used. In this case a loan 
manager- analyzes the financial reports of the company and 
generally interviews the company's management representatives. 
The analysis involved may include computing a number of 
financial ratios -- e.g., debt/equity, quick ratio, accounts 
r e c e i v a b l e  t u r n o v e r ,  etc. Whi le  t h e s e  c o m p u t a t i a n s  h e l p  t h e  
a n a l y s t  d e c i d e  w h e t h e r  or n o t  t o  g r a n t  t h e  l o a n ,  t h e  i i n a l  
d e c i  si a n  is n o n e t h e l e s s  j udgmen ta l .  The p a r t i c u l a r  
c a l c u l a t i o n s  made w i l l  depend  on t h e  p h i l o s o p h y  o f  t h e  
f i n a n c i a l  a n a l y s t  and  w i l l  a l s o  p o b a b l y  v a r y  w i t h  t h e  d e c i s i o n  
s i t u a t i o n .  On t h e  o t h e r  hand ,  t h e s e  d o  n o t  r e q u i r e  g r e a t  
s o p h i s t i c a t i o n  f rom t h e  compu te r  s t a n d p o i n t .  The amount o f  
d a t a  i n v o l v e d  is f a i r l y  s m a l l ,  and t h e  c o m p u t a t i o n s  are f a i r l y  
s t r a i g h t - f  o rward .  
Whereas  t h e  b a n k ' s  d a t a  p r o c e s s i n g  s y s t e m  may t a k e  y e a r s  
t o  d e v e l o p  and  i n s t a l l ,  a f i n a n c i a l  r a t i o s  program migh t  b e  
w r i t t e n  i n  a f ew  days .  What m a t t e r s  however is t h a t  i t  b e  
r e l e v a n t  a n d  u s e f  u l  i n  e v a l u a t i n g  1 oan  a p p l i c a t i o n s .  The 
program m i g h t  t h u s  b e  m o d i f i e d  a number of t i m e s  t o  add  new 
c o m p u t a t i o n s ,  o p t i o n s ,  etc. 
DATA PROCESSING VS.  DECISION SUPFORT 
A s  w e  h a v e  s e e n ,  m a n a g e r i a l  d e c i s i o n  s u p p o r t  s y p e s  o f  
p r o b l e m s  h a v e  a q u i t e  d i f f e r e n t  c h a r a c t e r  t h a n  t h o s e  t y p i c a l  
i n  d a t a  p r o c e s s i n g .  D a t a  p r o c e s s i n g  is o r i e n t e d  t o w a r d s  t h e  
o p e r a t i o n a l ,  day-to-day a c t i v i t i e s  o f  t h e  f i r m .  These  i n v o l v e  
a h i g h  volume o f  t r a n s a c t i o n s  so t h a t  t h e  s y s t e m  n e e d s  t o  
i n c l u d e  1 a r g e  scale  d a t a  s t o r a g e  ( h a r d  d i s k s ,  m a g n e t i c  t a p e s ) .  
The d a t a  p r o c e s s i n g  p r o g r a m s  must  c h e c k  f o r  a l l  p o s s i b l e  t y p e s  
o f  v a r i a t i o n  i n  t h e  i n p u t  d a t a  ( i n c l u d i n g  c h e c k i n g  f o r  errors 
and  i n v a l i d  t y p e s  o f  t r a n s a c t i o n s ) ,  and  s i n c e  t h e s e  
t r a n s a c t i o n s  o f  t e n  h a v e  a l e g a l  / a c c o u n t i n g  s i g n i  f i c a n c e ,  
s p e c i a l  care must b e  t a k e n  t o  m a i n t a i n  h i s t o r i c a l  f i l e s  and  
a u d i t  t r a i  1s. The e m p h a s i s  i n  d a t a  p r o c e s s i n g  is on  
e f f i c i e n c y ,  i n  t e r m s  of  s p e e d ,  a c c u r a c y  and  cost s a v i n g s .  The 
p r o b l e m s  a r e  m a i n l y  t e c h n i c a l  : program d e s i g n ,  o r g a n i z a t i o n  
f  d a t a  f i l e s  and  d a t a b a s e s ,  d a t a  communica t ions  a s p e c t s ,  etc. 
D a t a  p r o c e s s i n g  s y s e m s  are u s u a l l y  l a r g e ,  complex and  h i g h l y  
i n t e r - c o n n e c t e d  t o  o t h e r  s y s t e m s .  F o r  t h i s  r e a s o n ,  
d e v e l  opmen t o f  t h e s e  s y s e m s  must b e  c a r e i u l l y  p l a n n e d ,  
d e s i g n e d ,  implemented  and  t e s t e d .  N e w  p r o j e c t s  are c o n s i d e r e d  
u n d e r  a s y s t e m  o f  p r i o r i t i e s  and  a v a i l a b i l i t y  o f  s t a f f ,  and  
work is s c h e d u l e d  months  i n  advance .  
Manager i  a1 d e c i s i o n  s u p p o r t  p rob l ems ,  by c o n t r a s t ,  are 
t e c h n i c a l  1  y less complex.  They are t y p i c a l l y  o r i e n t e d  t o  j u s t  
a n e  or a f e w  u s e r s ,  and  d o  n o t  i n t e r - c o n n e c t  w i t h  o t h e r  
s y s t e m s .  The amount o f  d a t a  i n v o l v e d  is  s m a l l  i n  t o n t r a s t  t o  
d a t a  p r a c e s s i  ng prob lems .  Program c a l  c u l  a t  i mns may b e  
m a t h e m a t i c ~ a l  l y  complex l e .  g . ,  a  r e g r e s s i o n  a n a l s i s  or i n t e r n a l  
rate of  r e t u r n  programi :  b u t  t h e  amount o f  d a t a  v e r i i i c a t i o n  
lwhich a c c o u n t s  f ~ r  much o f  d a t a  p r o c e s s i n g  p rog rams)  is s m a l l  
by c o n t r a s t .  What d o e s  m a t t e r  is t h a t  t h e  d e c i s i o n  s u p p o r t  
program f i t  t h e  p rob lem o f  t h e  moment. P rog rams  are t h u s  
o f t e n  w r - i t t e n  on a n  ad-hoc b a s i s  and  f r e q u e n t l y  changed .  
I t  s h o u l d  b e  a p p a r e n t  t h a t  t h e s e  t y p e s  o f  p r o b l e m s  d o  n o t  
f i t  w e i l  intax t h e  o r g a n i z a t i o n  of  t h e  d a t a  p r o c e s s i n g  
d e p a r t m e n t .  They p r e s e n t  s m a l l ,  " r u s h "  o r d e r s  which n o t  o n l y  
are c~nchal ~ n g i n g  t o  the data pt-ocessing staff , but are 
actual1 y distracting and disruptive t a  their larger projects. 
On the other hand, because of their lack of familiarity 
with the local circumstances and purpose behind t h e  request, 
the data pracessing staff may tend t o  mis-interpret t h e  
p r ~ b l e m  or complicate it unnecessarily. Most importantly, 
because of the bureaucratic orientation of the data processing 
department, these requests compete in t h e  overall priority and 
scheduling system, and by t h e  time the requested program i s  
delivered, the problem for which it was needed may have 
a1 ready passed or changed substanti a1 1 y. 
TIME SHARING 
In response t o  problems such a s  these, a number of larger 
companies introduced a time sharing access t o  their central 
machine. With this, t h e  other line and staff departments 
could acquire a terminal and interact directly with t h e  
computer t o  develop their own programs a s  they needed them. 
This approach has been on1 y partial 1 y successful. A key 
aspect is that the computer system itself had been designed 
with technical 1 y sophisticated users in mind. For instance, 
the "operating system" program used t o  manage data files was 
often t h e  same a s  that used by the data processing staff, 
having many more options and complications than were needed 
for decision support problems., A1 so, t h e  programming 
languages available were often the same a s  used by data 
processing, e. g., FORTRAN, COBOL, FL/I , with t h e  analogous 
problem of being too complicated for t h e  need. 
An important step forward for these types of a p p l i c a t i ~ n s  
was the introduction of the language AFL. This language 
offered a much simpler way of handling data files and the 
language itself was much "higher level," e.g., a pragram that 
wold be 100 lines in FORTRAN might b e  only 5 or 10 lines in 
APL. (APL is correspondingly less efficient, but that is less 
important since t h e  focus is on occasional, ad-hoc problems. ) 
While an important step forward, the AFL approach has 
been only partially successful. One obvious 1 imitation i s  
that not sll data processing compouers support AFL, s o  that it 
i s an alternative on1 y for some companies. Another 1 imitation 
i s that the language itself uses a very compact, 
mathematical 1 y ot- i en t ed notation (including many Greek 
letters) which, while well suited t o  people with a mathematics 
or engineering background, is rather intimidating t o  others. 
PERSONAL CDMFUTERS 
Up until about 1 0  years ago, manuiacturing c ~ m p u t e r s , w a s  
strict1 y a large-scale, high capital investment aperation 
limited t a  large companies such a s  IFM, CDC, Siemens, etc. 
More r e c e n t l y ,  however ,  computer  componen t s  s u c h  a s  t h e  
a r i t h m e t i c  u n i t s  and compu te r  memory h a v e  been  m a s s  produced  
as s t a n d a r d i z e d  s emi -conduc to r  " c h i p s "  which c a n  b e  i n s e r t e d  
i n t o  p r i n t e d  c i r c u i t  b o a r d s .  A s  t h e  d e s i g n  of  t h e s e  
s t a n d a r d i z e d  c h i p s  w a s  o r i e n t e d  t o w a r d s  small-scale c o m p u t e r s ,  
t h a t  t h e  p r o d u c t i o n  of  t h e s e  s m a l l  m a c h i n e s  became l a r g e l y  a 
m a t t e r  of  a s sembly .  T h i s  meant t h a t  s m a l l  compan ie s ,  w i t h  
l i m i t e d  c a p i t a l ,  c o u l d  d e s i g n  and  m a n u f a c t u r e  t h e i r  own b r a n d  
of  micre -computers .  C o n s e q u e n t l y ,  i n  t h e  l a s t  1 0  y e a r s  or so 
y e a r s  t h e r e  h a v e  been  d o z e n s  of compan ie s  n a k e t i n g  new t y p e s  
of micro-machines ,  w i t h  v a r y i n g  c a p a c i t i e s  and d e s i g n s .  
Because  of t h e i r  small s i z e  and  r e l a t i v e l y  l o w  cost,  
t h e s e  m a c h i n e s  w e r e  g e n e r a l l y  o r i e n t e d  tmwards  u s e  by a s i n g l e  
i n d i v i d u a l ,  and so h a v e  a c q u i r e d  t h e  name " p e r s o n a l  " computer .  
P e r s o n a l  compu te r s ,  p a r t i  c u l  ar l  y  t h e  m o r e  p o p u l a r  o n e s  
s u c h  as AFFLE, PET and TRS-80, w e r e  o r i g i n a l 1  y d e s i g n e d  f o r  a 
consumer marke t :  f o r  u s e  by h o b b y i s t s  i n  t h e i r  homes. T h i s  
m a r k e t i n g  o r i e n t a t i o n  is p e r h a p s  o n e  o f  t h e  m o s t  d i s t i n c t i v e  
f e a t u r e s  o f  t h e s e  machines .  I t  meant f o r  i n s t a n c e  t h a t  t h e  
t o t a l  cost  of t h e  s y s t e m  had t o  b e  a f f o r d a b l e  t o  a n  i n d i v i d u a l  
con  sclmer . The c h i p s ,  men t ioned  above ,  w e r e  a l r e a d y  f a i r l y  
i n e x p e n s i v e .  Permanent  s t o r a g e  of d a t a  w a s  l i m i t e d  t o  l o w  
c o s t  d e v i c e s  s u c h  a s  cassette t a p e  r e c o r d e r s  and  d i s k e t t e  
( " f l o p p y  d i s k " )  r e a d e r s .  
The consumer o r i e n t a t i o n  a l s o  meant t h a t  t h e  o p e r a t i o n  of 
t h e s e  m a c h i n e s  had t o  b e  f l e x i b l e ,  b u t  s i m p l e .  The a s s u m p t i o n  
had t c  b e  t h a t  t h e  u s e r ,  w h i l e  c u r i o u s  and  m o t i v a t e d ,  w a s  
t e c h n i c a l l y  i n e x p e r i e n c e d  w i t h  compu te r s .  The mach ines  
t h e m s e l v e s ,  and t h e  m a n u a l s  t h a t  went w i t h  them had  t o  b e  
clear, e a s y  t o  u n d e r s t a n d  and c o m p l e t e 1  y s e l f  - t e a c h i n g .  I f  
n o t ,  t h e  stores s e l l i n g  p e r s o n a l  c o m p u t e r s  would b e  swamped 
w i t h  d e t a i  1 q u e s t i o n s  and  d i s s a t i s f i e d  c u s t o m e r s .  
Thus,  w h i l e  t h e  o p e r a t i n g  s y s t e m  ( u s ~ d  t o  r u n  p rog rams  
and store d a t a  f i l e s )  of a l a r g e  computer  may h a v e  a hundred  
or so commands or o p t i o n s ,  t h o s e  f o r  p e r s o n a l  c o m p u t e r s  h a v e  
a r o u n d  s i x  t o  t e n .  Li k e w i  se, t h e  p r i n c i p a l  p r ~ g r a m m i  ng 
l a n g u a g e  of  t h e s e  m a c h i n e s  is BASIC, which w h i l e  c o n s i d e r a b l y  
less s o p h i s t i c a t e d  t h a n  o t h e r  l a n g u a g e s ,  is much easier t o  
l e a r n  and u s e  by i n e x p e r i e n c e d  u s e r s .  
FERSGNAL COMFUTERS ANE LARGE COMPANIES 
A l m o s t  aici  d e n t 1  y ,  p e r s o n a l  c o m p u t e r s  a r e  becctmi ng q ~ t i  t e  
s u c c e s s f u l  i n  b u s i n e s s ,  e s p e c i a l l y  i n r  t h e  t y p e s  of  d e c i s i o n  
s u p p a r t  a p p l i c a t i o n s  d i s c u s s e d  above.  
L i n e  and  s t a f f  d e p a r t m e n t s ,  f r u s t r a t e d  w i t h  t h e  l a c k  of 
r e s p o n s i v e n e s s  f rom t h e  d a t a  p r o c e s s i n g  c e n t e r  f o r  t h e s e  t y p e s  
of  p rob lems ,  h a v e  found  t h e y  c a n  i n  many cases buy t h e i r  own 
p e r s o n a l  campu te r  and w r i t e  t h e i r  own p rog rams  t o  s o l v e  t h e  
problem.  
One key  f a c t o r  h e r e  is t h e  l o w  cost o+ t h e s e  machines .  
Whi le  t h e  d a t a  p r o c e s s i n g  c e n t e r  would normal1  y  c o n t r o l  a l l  
major  i n v e s t m e n t s  i n  computer  equ ipmen t ,  p e r s o n a l  c o m p u t e r s  
are p r i c e d  l o w  enough t h a t  d e p a r t m e n t s  c a n  o f t e n  buy o n e  
w i t h i n  t h e i  r d i s c r e t i o n a r y  b u d g e t s ,  h e n c e  a v o i d i n g  
b u r e a u c r a t i c  d e b a t e s  and d e l a y s .  
Another  key f a c t o r  is t h a t  t h e  consumer o r i e n t e d  d e s i g n  
of  t h e s e  m a c h i n e s  a l l o w s  t h e  l o c a l  d e p a r t m e n t  s t a f f  t o  l e a r n  
t o  u s e  i t  on t h e i r  own, w i t h o u t  a s s i s t a n c e  + r o m  t h e  d a t a  
p r o c e s s i n g  p e r s o n n e l .  T h i s  is a n  i m p o r t a n t  p o i n t ,  f o r  t h e  
d e p a r t m e n t  now h a s  t h e  i n d e p e n d e n c e  t o  e x p e r i m e n t  w i t h  
a p p l i c a t i o n s  s p e c i a l i z e d  t o  t h e i r  local n e e d s ,  w i t h o u t  h a v i n g  
t o  c o o r d i n a t e  w i t h  o t h e r s .  
The e n t r y  of p e r s o n a l  c o m p u t e r s  i n t o  t h e  l a r g e r  b u s i n e s s  
f i r m s  h a s  been  m a i n l y  i n d e p e n d e n t  of t h e  c e n t r a l  d a t a  
p r o c e s s i n g  d e p a r t m e n t s .  A p o s s i b l e  s u b s e q u e n t  s t a g e  of  
deve lopment  would b e  a r e c o n c i l i a t i ~ n  of t h e s e  t w o ,  i n t o  what 
might  b e  c a l l e d  a " l o o s e l y  c o n n e c t e d  ne twork ."  
A s  d e c i s i o n  s u p p o r t  a p p l i c a t i o n s  grow, c e r t a i n  s i t u a t i o n s  
may r e q u i r e  access t o  t h e  c e n t r a l  computer .  I n  s o m e  cases 
t h i s  would b e  t o  access l a r g e r  c o m p u t a t i ~ n a l  c a p a c i t y  t h a n  t h e  
p e r s o n a l  campu te r  p r o v i d e s ,  though t h e  m o r e  1 i k e l y  c a s e  i s t o  
o b t a i n  s p e c i a l  d a t a  frmm a c e n t r a l  d a t a b a s e .  
An a d d i  t i u n a l  f e a t u r e  a v a i l a b l e  on m o s t  micro-computers  
p e r m i t s  them t o  + u n c t i o n  a s  a t i m e  s h a r i n g  t e r m i n a l .  ( T h i s  
may i n v o i v e  c e r t a i n  t e c h n i c a l  p r o b l e m s  of c o o r d i n a t i n g  t h e  
communica t ion  be tween  t h e  s m a l l  and b i g  machines ,  t-equit-ing 
s p e c i a l  a s s i s t a n c e  f rom t h e  d a t a  p r o c e s s i n g  d e p a r t m e n t . )  
Using a n  o r d i n a r y  phene  l i n e ,  or p e r h a p s  a n  in -house  
communi ca t i  a n s  ne twork ,  t h e  main c o m p u t e r ' s  t i m e - s h a r i n g  
r e s o u r c e s  fe.g. ,  AFL) c a n  t h u s  b e  used  t h r o u g h  t h e  p e r s o n a l  
computer  s e r v i n g  a s  a t e r m i n a l .  
F u r t h e r ,  t h e  p e r s o n a l  computer  .can b e  u s e d  t~ r e t r i e v e  
d a t a  f rom d a t a b a s e s  on  t h e  main machine ,  s a v i n g  i t  on d i s k e t t e  
+or local u s e ,  or c o n t r a r i w i s e ,  may s e n d  local d a t a  t o  t h e  
main marhi ne.  
An i n t e r e s t i n g  e x t e n s i o n  is when t h e  d a t a  s e n t  i n  +ree 
i o r m  t e x t  messages .  The main machine  t h e n  s e r v e s  as  a c e n t r a l  
r e p a s i  t o r y  f o r  a n  in -house  " e l e c t r o n i c  mai 1 " s y s t e m  +ar 
i n t e r - d e p a r t m e n t a l  m e m o s ,  etc. 
PERSONAL COMPUTERS I N  SMALL COMFANIES 
P e r s o n a l  c o m p u t e r s  a l so  p r e s e n t  a s p e c i a l  o p p o r t u n i t y  t o  
s m a l l  compan ie s  w i t h o u t  a  d a t a  p r o c e s s i n g  d e p a r t m e n t  and  t h u s  
w i t h  no o r g a n i z a t i o n a l  e x p e r i e n c e  w i t h  computing.  
Af ter t h e  consumer ( h o b b y i s t  1 m a r k e t  , s m a l l  b u s i n e s s  h a s  
been  t h e  n e x t  t a r g e t  m a r k e t  f o r  p e r s o n a l  campu te r  
m a n u f a c t u r e r s .  Hawever, t h e  m a r k e t i n g  i n  t h i s  case, I 
b e l i e v e ,  h a s  been  m i s - d i r e c t e d .  I n  t h e  vendor  c a t a l o g s ,  t h e  . 
t y p e s  of  p rog rams  1  i s t e d  unde r  " b u s i n e s s  a p p l  i c a t i o n s "  
t y p i c a l l y  h a v e  t o  d o  w i t h  a c c o u n t i n g ,  i n v e n t o r y ,  etc. T h e s e  
are d a t a  p r o c e s s i n g  t y p e s  of  a p p l i c a t i o n s  and ,  as  d i s c u s s e d  
above ,  i n c l u d e  t h e  p r o b l e m s  t h a t  are t e c h n i c a l l y  m o s t  
d i f f i c u l t .  Even though  t h e  s m a l l e r  scale of t h e  b u s i n e s s  may 
a l l o w  c e r t a i n  s imp1 i i i c a t i o n s  (e. g. ,  i n  d a t a  b a s e  d e s i g n ) ,  t h e  
p rob lems  are q u a l i t a t i v e l y  s i m i l a r  t o  t h o s e  i n  a l a r g e r  
company and  i n v o l v e  a n a l o g o u s  t y p e s  of  c o m p l e x i t i e s .  
One o f  t h e  b a s i c  p r o b l e m s  of  a s m a l l  company s e e k i n g  t o  
i n t r o d u c e  computer  t e c h n o l o g y  is t o  g a i n  o r g a n i z a t i o n a l  
f a m i l i a r i t y  w i t h  t h e  t e c h n o l o g y  and what i t  c a n  do. One would 
l i k e  t o  d o  t h i s  g r a d u a l l y ,  a t  l o w  cost and  l o w  r i s k .  F o r  a 
s m a l l  company t o  b e g i n  w i t h  d a t a  p r o c e s s i n g  a p p l i c a t i o n s  is t o  
i n c u r  b o t h .  F i r s t ,  f rom t h e  cost s t a n d p o i n t ,  t h e  s m a l l  
d i s k e t t e s  of  p e r s ~ n a l  c o m p u t e r s  w i l l  p r o b a b l y  n o t  b e  a d e q u a t e  
f o r  m o s t  d a t a  p r o c e s s i n g  p u r p o s e s ,  so t h e  company w i l l  h a v e  t o  
move t o  c o n s i d e r a b l y  m o r e  e x p e n s i v e  "mini " c o m p u t e r s  w i t h  h a r d  
d i s k s  a1 m o s t  immedia te1  y. Second1 y,  d a t a  p r o c e s s i n g  
a p p l i c a t i o n s  c a n  b e  m o r e  r i s k y  t o  star t  w i t h  s i n c e  t h e  d a t a  
i nvo l  ved t y p i c a l l y  i nvo l  v e  t h e  company's b u s i n e s s  
t r a n s a c t  i o n s .  F o r  i n s t a n c e ,  a  d a t a  f i l e  a c c i d e n t a l l y  e r a s e d  
c o u l d  mean t h e  loss of  t h e  week ' s  sales o r d e r s .  
A b e t t e r  a p p r o a c h  f o r  s m a l l  compan ie s  j u s t  s t a r t i n g  w i t h  
comput ing  is, i n  t h i s  a u t h o r ' s  o p i n i o n ,  t o  c o n s i d e r  d e c i s i o n  
s u p p o r t  t y p e s  oS a p p l i c a t i o n s  a s  t h e  f i r s t  s t e p .  
Indeed ,  o n e  may b e g i n  w i t h  a p p l i c a t i o n s  of  t h i s  t y p e  even  
bef  ore 1 e a r n i n g  t o  program. One v e r y  popul  ar c a m m e r c i  a1 
s o f  t w a r e  package ,  c a l l e d  "VISICALC" (by  V i s i C o r p ,  I n c .  is now 
a v a i l a b l e  a n  n e a r l y  a l l  b r a n d s  of  p e r s o n a l  compu te r s .  I t  is 
s p e c i f i c a l l y  d e s i g n e d  a s  a d e c i s i o n  s u p p o r t  tool and  c a n  b e  
l e a r n e d  i n  a c o u p l e  of  days .  I t  is made $ o r  p rob lems  
i n v o l v i n g  a " s p r e a d  s h e e t "  of  l a b e l e d  r o w s  and co lumns  which 
a r e  added ,  s u b t r a c t e d ,  etc. e i t h e r  r o w - w i s e  or column-wise. 
I t  is e s p e c i  a1 1 y  u s e f  u l  f o r  making "pro-f orma" f  i n a n c i  a 1  
s t a t e m e n t s  i e . ,  income s t a t e m e n t s ,  c a s h  f  1  a n a l y s e s  
p r o j e c t e d  o v e r  f u t u r e  t i m e  p e r i o d s ) .  With i t ,  o n e  may a s k  
"what i f  " q u e s t i o n s ,  a u t o m a t i c a l  1 y  re -comput ing  t h e  pro-f o r m a  
s t a t e m e n t s  unde r  d i f f e r e n t  sales and cost a s s u m p t i  a n s .  
CONCLUDING REMARKS 
T h i s  a r t i c l e  h a s  had t w o  o b j e c t i v e s .  One, t o  d i s t i n g u i s h  
m a n a g e r i a l  d e c i s i o n  s ~ l p p o r t  u s e s  of c o m p u t e r s  as  qua1 i t a t i v e l  y  
d i f f e r e n t  f rom c o n v e n t i o n a l  d a t a  p r o c e s s i n g  a p p l i c a t i c n s .  The 
o t h e r  o b j e c t i v e  was t o  c o n s i d e r  t h e  p o t e n t i a l  f o r  p e r s o n a l  
c o m p u t e r s  i n  b u s i n e s s  o r g a n i z a t i o n s ,  1 a r g e  and s m a l l ,  
e s p e c i a l 1  y  a s  r e g a r d s  d e c i s i o n  s u p p o r t  t y p e s  of u s e s .  
